Research is limited concerning the moderating influence of weight status (ie normal, over, and obese) on the social ecological correlates of physical activity (PA) in adults. Therefore, the present study attempted to shed light on this issue. DESIGN: In 2001, a national cross-sectional mail out panel survey was conducted over a 3-month period in the United States. SUBJECTS: There were 1867 normal weight (ie body mass index (BMI) ¼ 20-24.99 kg/m 2 ), 2145 overweight (ie BMI ¼ 25-29.99 kg/m 2 ), and 1902 obese (ie BMI430 kg/m 2 ) adults. MEASURES: Various demographic measurements were taken in addition to social support (SS), self-efficacy (SE), access to facilities, and PA. RESULTS: Normal weight individuals engaged in significantly more PA than overweight individuals, who in turn engaged in significantly more PA than obese individuals F(2,5991) ¼ 55.51, Po0.01. Further regression analyses showed that higher SE, SS, the access to facilities in a neighborhood, and various interactions among these constructs were significantly and positively associated with PA. Interestingly, the strength of these relationships varied depending on weight status. CONCLUSION: Weight status needs to be taken into consideration when examining social ecological correlates of PA.
Introduction
Approximately 61% of Americans are overweight or obese (ie they have a body mass index (BMI)425 kg/m 2 ).
1 Unfortunately, being overweight or obese is associated with an increased risk of morbidity from various chronic diseases (eg type 2 diabetes, coronary heart disease, cancer) 2 and allcause mortality with 300 000 deaths attributed to obesity each year in the United States. 1 As a major contributor to preventable death in the United States today, overweight and obesity pose a public health challenge that needs to be addressed. 2 Although the contribution of genetic factors to the predisposition of obesity is well documented, 3 the recent rapid increase in overweight and obesity in the United States suggests that there are other factors to consider. 4 For example, behavioral determinants of obesity such as decreased energy expenditure due to physical inactivity (PA) have been established as a key contributing factor to the obesity epidemic. Overweight and obese individuals tend to engage in less PA than normal weight individuals. 5, 6 This is cause for further concern since sedentary behavior has been independently associated with an increased risk of coronary heart disease, certain cancers, and type 2 diabetes in overweight and obese individuals. 7 It has been suggested that environments that promote behaviors that cause obesity (eg PA) may be a much stronger contributor to the current obesity epidemic. 4, [8] [9] [10] Indeed, several studies have been conducted on the role of built environments in shaping PA patterns. Distribution and quality of local sport and recreational facilities, community clubs and churches, as well as features of the physical environment (eg safety, access to PA and recreation facilities) have been shown to have an influence on PA. 11, 12 Based on this, a social ecological approach may be suitable for addressing the current obesity epidemic and low levels of PA witnessed in most developed countries. The general thesis of social ecological approaches is that environments and particular social factors enable or constrain the range of behavior by promoting certain actions (eg sedentary behavior) and by discouraging other behaviors (eg PA). 13 This means that the 'behavior setting' (ie physical and social context) could frame individual cognitions and perceptions (eg self-efficacy (SE) for PA) that either encourage or discourage PA. Despite these assertions, to date, no studies have examined whether the social ecological correlates of PA are moderated (or not) by weight status (ie normal weight, overweight, or obese) in an adult population. An exploration of how and where normal weight, overweight, and obese adults differ according to various social ecological variables is valuable, since this will have implications for future PA interventions directed at the individual, interpersonal, environmental, and policy levels. 14 The purpose of the present study was to determine whether weight status moderated the social ecological correlates of PA. The demographic (eg age), cognitive (eg SE), social (eg social support (SS)) and environmental (eg access to facilities) variables were chosen based upon empirical support from previous research. 15, 16 Based on social ecological theory, 13, 17 it was hypothesized that the cognitive, social, and environmental variables would (1) have an independent association with PA, (2) interact with each other when influencing PA, and (2) be moderated by weight status while controlling for the demographic variables.
Methods
Participants and procedure A national cross-sectional mail out panel survey was conducted via a hired vendor, MarketFacts throughout a 3-month period in 2001. MarketFacts has a consumer mail panel database of approximately 500 000 people who agree to answer surveys in return for small gifts, such as a 30-min phone card and/or a chance to win a drawing of $250 (both used in the present study). For the present study, Marketfacts randomly selected 12 000 respondents stratified by region, income, household size, age of respondent, and population density. Furthermore, they oversampled minority and lowincome households to obtain a more representative sample. Of the 12 000 surveys that were mailed, 6739 completed surveys were returned yielding a response rate of 56%. Social ecological correlates. SE was measured via a single item that was used in previous research 18 and based on the recommendation put forth by Bandura. 19 As new scales were developed for SS and access to facilities, we randomly selected 10% of the sample (N ¼ 644 after list-wise deletion) from each of the three groups to test the factorial validity of the scales via confirmatory factor analysis (CFA) using LISREL 8.5. 20 The comparative fit index (CFI) and incremental fit index (IFI) were used to determine the adequacy of model fit, which had a model acceptability cut point of 40.94. 21 Seven sources of SS for engaging in regular PA were identified via the literature 22, 23 and consultation with experts in the field. The CFA analyses showed that a sixitem scale produced the best fit (ie CFI ¼ 0.95, IFI ¼ 0.95). Therefore, the six items were averaged (a ¼ 0.80) to obtain a SS score for the main sample (ie the remaining 90%). For access to facilities, the presence (or absence) of 11 commonly reported facilities 16, 24 in the participants' neighborhoods were assessed. The CFA analyses showed that a nine-item scale produced the best fit (ie CFI ¼ 0.95, IFI ¼ 0.95). The nine items were summed to obtain an overall access to facilities score (a ¼ 0.82 measured via the Kuder Richardson 20 coefficient). See Appendix A for a detailed description of the scales.
Measures
Physical activity. To measure PA (ie the dependent variable), two previously validated items were adapted from the behavioral risk factor surveillance survey 25 to measure the frequency and duration of moderate and vigorous PA (see Appendix A). The total number of days that the participants were physically active was calculated by adding the moderate and vigorous days of PA for those whose combined minutes of moderate and vigorous PA were Z30 min/day. 26 
Statistical analyses
As stated previously, 10% of the sample was randomly selected to perform CFAs on the newly developed scales. Therefore, the next series of analyses were conducted on the remaining 90% of the sample (ie N ¼ 5996). The first step was to generate descriptive demographic data by weight group for the current sample and the US population. The US population data were retrieved by downloading the 2001 National Health Interview Survey (NHIS) 27 database, which is a multipurpose annual population-based health survey conducted by the National Center for Health Statistics, Centers for Disease Control and Prevention. It is the principal source of information on the health of the civilian, noninstitutionalized, household population of 13, 17 Here, PA was regressed onto the demographic variables on step 1, the main effects for SE, SS, and access to facilities on step 2, and four interaction terms (ie SE Â SS, SE Â access to facilities, SS Â access to facilities, and SE Â SS Â access to facilities) on step 3. To reduce multicollinearity among the interaction terms that are based on continuous variables (eg SE Â SS), the dependent variable (ie PA) and all of the predictor variables were converted to Z-scores prior to the analysis. 28 Finally, to determine whether the strength of the main effects for SE, SS, access to facilities, and their interactions were moderated by weight group (ie were stronger for one group compared to another), a series of hierarchical regression analyses were performed using a dummy coding procedure outlined by Hardy.
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Results
Demographic characteristics are presented in Table 1 Hispanic, whereas normal weight individuals were most likely to be Caucasian and earn more than $40 000 a year. In terms of the distributions between the current sample and the US population, it appears that they are quite similar (ie the majority of differences are within 5-7% of each other across groups), with the exception of the current sample having a larger number of overweight Hispanics (19.2) vs the US population (10.4). Table 2 provides the partial correlations and descriptive statistics for PA, SE, SS, and access to facilities. As can be seen, no group differences were present for SS. Results did show a main effect of group for PA, F(2,
Results from the regression analyses can be found in Table 3 . As can be seen, SE significantly predicted PA for all three weight groups. Furthermore, the follow-up regression analyses showed that compared to obese individuals, the SE/ PA relationship was significantly stronger for normal weight (b ¼ 0.07, Po0.01) and overweight (b ¼ 0.06, Po0.01) individuals. Additionally, SS significantly predicted PA in all three weight groups, which the follow-up regression analyses showed was similar across groups. Finally, access to facilities in the neighborhood was also a significant predictor of PA for the normal weight and overweight groups. The follow-up regression analyses showed that the magnitude of this effect was significantly stronger for the overweight compared to obese group (b ¼ 0.08, Po0.01).
With respect to the interactions, results showed that SE and SS interacted when predicting PA for the normal weight and overweight groups, which the follow-up regression analyses confirmed were significantly stronger for the normal weight (b ¼ 0.04, Po0.05) and overweight (b ¼ 0.04, 
Social ecological correlates and weight status CM Blanchard et al
Po0.01) groups compared to the obese group. To help interpret this interaction, the data were plotted for both groups based on the procedure outlined by Tabachnick and Fidell. 28 The resulting plots showed that as the level of SS increased, the number of days that individuals were physically active was more for those who had higher compared to lower SE. Interestingly, the same trend was found for the SE Â access to facilities interaction for all three groups. Here, the plots showed that as the access to facilities increased in a neighborhood, the number of days that individuals were physically active was more for those who had higher compared to lower SE. However, the follow-up regression analyses showed that compared to the obese group, the interaction was significantly weaker for the overweight (b ¼ 0.02, Po0.05) and normal weight (b ¼ 0.03, Po0.01) groups.
Discussion
This study is unique in that it examined the moderating influence of weight status on the social ecological correlates of PA in adults. Preliminary results showed that normal weight individuals were most likely to meet the CDC/ACSM PA guideline, whereas obese individuals were least likely to meet the guideline. An interesting finding in the present study was that SE was significantly lower in obese individuals compared to the other two weight groups. Furthermore, although SE was a significant predictor of PA for all three weight groups, which is consistent with previous research, 15 ,30 the follow-up regression analyses showed that the SE/PA relationship was significantly weaker for obese individuals compared to the other two groups (ie it was moderated by weight status). This novel finding in adults is consistent with previous findings in children, 31, 32 which suggests that the magnitude of a PA intervention utilizing SE may vary depending on weight status. Interestingly, results showed that the level of SS received by each weight group was similar. Furthermore, SS had a similar and significant association with PA for all three weight groups, which is consistent with previous research. 22, 23 Therefore, future PA interventions utilizing SS will likely have a similar effect on PA regardless of weight Social ecological correlates and weight status CM Blanchard et al status. However, this may not be the case when one takes other variables into account, mainly SE. Specifically, when predicting PA, the interaction between SS and SE showed that as the level of SS increased, the number of days that normal weight and overweight individuals were physically active was greater if they reported higher vs lower levels of SE. This novel finding suggests that when developing a PA for these individuals, it may be more optimal to manipulate SS and SE to increase PA rather than manipulating SS only. Intriguingly, the results suggest that this may not be the case for obese individuals (ie SS did not interact with SE when predicting PA). Nonetheless, given the preliminary nature of the study, it is important to replicate this finding before any firm conclusions can be drawn. Another important finding in the present study was that obese individuals reported having access to fewer facilities in their neighborhood compared to overweight and normal weight individuals. Furthermore, the relationship between access to facilities and PA was significantly stronger for normal weight and overweight individuals compared to obese individuals. In fact, the access to facilities-PA relationship was nonsignificant for the obese group. The reality that access to facilities may be an important variable to consider when developing a PA intervention in normal weight and overweight groups is promising and consistent with previous research. 11, 16, 33 Importantly, however, the results do not suggest that access to facilities in an obese individual's neighborhood can be ignored when developing a PA intervention. This is because there was a significant interaction between access to facilities and SE in the obese group when predicting PA, which showed that as access to facilities increased in a neighborhood, the number of days that obese individuals were physically active was higher for those who reported having higher SE vs lower SE. Therefore, a PA intervention that manipulates SE and access to facilities may be more likely to increase PA than an intervention that manipulates only one for obese individuals. In other words, it may be important to consider access to facilities in a given neighborhood when developing a PA intervention in obese individuals. Although the above findings are novel, there are limitations that need to be considered. First, the present study was cross-sectional. As such, cause and effect relationships could not be established. Future studies should incorporate prospective designs to overcome this limitation. Second, self-reported PA, and height and weight (used to calculate BMI) was used, which is likely to contain measurement error. Although self-report is common in large-scale studies, individuals tend to underestimate their weight, particularly overweight and obese individuals 34 and overestimate their PA. 35 Therefore, if possible, future large-scale studies should incorporate objective height, weight, and PA measures. A third limitation is that there may be variables external to the current regression models that are confounding the results. It will be important that future studies attempt to identify and control for these variables. A fourth limitation is the population-based panel survey methodology used. Although a random selection of individuals who had each state represented was utilized, they were part of an existing consumer database (ie there may have been a selection bias). Therefore, it will be important that future studies obtain a stratified (by weight group) random sample from each state to increase the generalizability of the findings. A final limitation was that differences may exist between individuals who agreed and did not agree to participate in the study. As Parks et al 36 suggest, these differences may bias the results. Despite the above limitations, the present study offered novel findings. Specifically, it was the first study to show that the social ecological correlates of PA were moderated by weight status at various levels of the model in addition to various interactions among the levels in adults. However, further research is needed utilizing prospective designs with objective measures to allow for cause and effect relationships to be established. The current study also represents an important step in identifying and reinforcing the importance of the socioenvironmental context and physical setting as important and potential influencers of PA behavior. Under Column A, tell me on how many of the past 7 days you did each type of physical activity for at least 10 minutes. Under Column B, on the days when you did the activity, write in the average number of minutes you spent doing these activities each day. COLUMN A # OF DAYS YOU DID THIS TYPE OF PHYSICAL ACTIVITY # OF DAYS (0-7)
COLUMN B TOTAL # OF MINUTES A DAY
Moderate Physical Activities: Count activities (ie at work, volunteering, at home, etc) that you did for at least 10 min at a time which caused small increases in breathing or heart rate (such as water exercise, weight training, bicycling for pleasure, golfing without a cart, and walking briskly).
Vigorous physical activities: Count activities (ie at work, volunteering, at home) that you did for at least 10 min at a time which caused large increases in breathing or heart rate (such as running, swimming laps, basketball, soccer, fast bicycling, fast dancing, or other aerobic activities).
